Bacterium pneumosintes is a small Gram-negative anaerobic bacillus first isolated by Olitsky and Gates from the filtered naso-pharyngeal washings of patients suffering from influenza. The authors claim to have discovered this organism in November, 1918, during the great pandemic of influenza. They recovered it again during the recurrent wave of epidemic influenza in the spring of 1920, and still later in the epidemics of 1922 and 1923.
In September, 1924, Professor Mackie, of Edinburgh University, showed me a smear from a culture of Bacterium pneumosintes prepared by Dr. J. E. McCartney, who was working with Dr. Olitsky at the Rockefeller Institute in 1923. This smear, stained with polychrome methylene blue, showed minute rods and coccoid bodies, and two months later I received from Dr. McCartney a culture of Bacterium pneumosintes growing in Noguchi's medium. It is entirely due to Dr, McCartney's kindness in this matter that I have been able to undertake this work, in the course of which I have succeeded in devising certain culture media which appear to be more satisfactory for the growth of Bacterium pneumosintes than those used hitherto.
THE TECHNIQUE AND CULTURAL METHODS OF OLITSKY AND GATES.
The naso-pharyngeal washings from cases of influenza are passed through Berkefeld V or N filters, and the filtrates are inoculated in fairly large amounts (1-2 c.c.) into Noguchi's medium (human ascitic fluid containing a piece of rabbitkidney), which is then incubated ana6robica.lly at blood heat. A diffuse cloud appears in the medium and increases in density till about the seventh day. The germ may also be grown primarily from the filtrate by seeding the latter on 5-10 per cent. rabbit-blood agar plates, which are then incubated in an anaerobic jar.
According to McCartney colonies of the germ may be obtained on 10 per cent. rabbit-blood agar after seven days' incubation at 37'5 (., under strict anaerobic conditions. Other culture media have been used, viz., beef infusion broth containing 1 per cent. dextrose, 1 per cent. peptone, 0'5 per cent. sodium chloride titrated to pH 7[4 and enriched with fresh rabbit-blood, rabbit-kidney tissue, or the growth products of other organisms such as Bacillus coli. Solid and semisolid media may be prepared by the addition of agar in the proper proportion. When grown in Noguchi's medium the organism is a very small cocco-bacillus of regular form, with a length about two to three times its breadth and measuring from 0-15 , to 0 3 FL in the long axis. When grown in enriched dextrose broth or on agar plates, it develops as a minute spindle-shaped bacillus, somewhat longer than the forms already described. The length may be increased to blood-agar plates involution forms have been observed. The longer, rod-shaped organisms have been fully identified with the original minute forms by serological tests and revert to the original minute forms on transfer to the original asciticfluid rabbit-kidney. OTHER ORGANISMS RESEMBLING BACTERIUM PNEUMOSINTES. Olitsky and Gates, 1922, found other Gram-negative anaerobic filter-passing bacilli, differing from Bacterium pneumosin*tes, coming from naso-pharyngeal secretions. One was a slender vibrio measuring 015 , to 0'2 / in thickness and from 0'2 p to 2 ,u long, with rounded ends and a curved shape which may approach a half circle. In fluid media it grew in flakes and not in a uniform cloud, and it did not emulsify readily.
The second was an extremely minute bacillus isolated from a patient with acute follicular tonsillitis. It showed greater variations in length and thickness than did Bacterium pneumosintes. It failed to give constant growth in fluid media.
The third variety obtained from normal throats showed long and short forms and failed to grow constantly in fluid media. Its colonies showed a sharp cone with irregular edge, and they were slightly brownish in colour.
These three varieties of bacilli were also distinguished from Bacteriumi pneumosintes by the fact that they were not agglutinated by an anti-pneumosintes, serum.
TECHNIQUE AND CULTURAL METHODS EMPLOYED BY THE WRITER.
As already mentioned, I received a culture of Bacterium pneumosintes in Noguchi's medium from Dr. McCartney. Some time before its arrival Dr. J. Gordon Thomson and myself had been carrying out experiments with Boeck's culture medium, which had been claimed to grow the Entamceba histolytica. (A preliminary account of this medium as devised by Boeck and Drbohlav for the cultivation of Entamceba histolytica will be found in a note by Drbohlav in the Transactions of the Royal Society of Tropical Medicine and Hygiene, 1924, vol. xviii, p. 238.) The medium as employed for the cultivation of Bacterium pneumosintes was thus prepared:
Whole eggs are brokeln into a sterile flask, mixed thoroughly, and to the mixture is added one-third of its volume of Ringer's solution. Inspissate for four to five hours on two days at 730 C. and on the third day at 760 C. Add the white of one egg to 1000 c.c. of Ringer's solution, and adjust to pH 7T4. Filter through Berkefeld and add sufficient of this filtrate to each tube of inspissated medium to cover the slope completely.
Inoculations were made from McCartney's culture in Noguchi's medium to three Boeck's culture tubes as prepared above. These were incubated in the anaerobic jar, and on the third day large numbers of minute Gram-negative bacilli appeared together with Bacillus subtilis. Later, however, a transplant from the Noguchi medium gave a pure culture of the Gram-negative bacillus free from Bacillu6s subtilis. The Noguchi tube showed no evidence of contamination, and the Bacillus subtilis probably came from the surface of the vaseline covering the medium. The growth of Bacteriutm pneumosintes in Boeck's medium showed as a fine white haze about the third day, which increased in density till about the seventh day of incubation. By centrifuging, an appreciable quantity of the pure germ deposit could be obtained.
The deposit stained by Gram (counterstain, basic fuchsin) showed minute Gramnegative bacilli, which corresponded with the photomicrographs of Bacterium pneumosintes as depicted by Olitsky and Gates when the germ is grown on solid media.
Subcultures from Boeck's medium were made on testicular-agar plates containing 10 per cent. of whole human blood, and minute colonies resembling those described by the above authors appeared on the third day of incubation. Smears from these showed the same organism, but they appeared slightly longer than those obtained from Boeck's medium.
By continued subculture on solid media the organism grew more profusely, and began to appear even on the second day of incubation. It was also ascertained that it would grow on testicular-agar containing boiled human blood, and but very slightly on testicular-agar alone without blood. It refused to show any trace of growth whatever when incubated aerobically, nor, as Olitsky and Gates had informed me a year ago, would it grow in testicular mince broth.
There is every reason to believe, then, that these growths were cultures of Bacterium pneumosintes, such as existed in the Noguchi's tube sent by Dr. McCartney. Many subcultures from his original tube always yielded the same organism. It would appear, therefore, that Boeck's culture medium is very satisfactory for the cultivation of Bacterium pneumosintes. It would seem to be even more efficient than Noguchi's medium, and much more suitable, because the germ can be centrifuged from it entirely pure and free from tissue debris. This medium is therefore eminently suitable for the preparation of emulsions and vaccines of the germ. Cultures of Bacterium pneumosintes were made on Dorset's egg medium and on testicular-boiled blood-agar, and it was found that the latter was superior in growing power to the former. It was decided, therefore, to test whether Bacterium pneumosintes would grow on a medium (resembling in principle Boeck's medium) which had been used in our laboratory for over three years for the growth of pneumococci.
About three and a half years ago the writer had occasion to grow a large amount of pneumococcus types I and II. The yield from solid media was very poor, and an attempt was made to grow them in broth media. They did not grow well. It was found that they would not grow in ordinary broth unless blood-plasma or hydrocele fluid was added. When, however, they are growing in this latter medium, the protein of the plasma or hydrocele fluid precipitates out and becomes mixed with the germ sediment, rendering the standardization of the latter impossible. My laboratory superintendent, Mr. E. S. Dean, suggested that this difficulty might be overcome by mixing the plasma or hydrocele fluid with agar, then, after the latter had solidified, by adding the broth as well. This suggestion was immediately carried out. To a testtube containing sloped blood-agar, sterile broth was added until it reached the top of the slope. It was found that the pneumococci grew well in this broth, and that no protein precipitate was formed. Testicular broth was used instead of the ordinary ox-heart broth, since it was found that the latter gave better growth. Subsequently, large quantities of pneumococci were cultivated in flasks containing testicular broth in contact with blood-agar or hydrocele-agar. Boiled blood was found to be practically as good as the unheated blood, and less liable to be contaminated. Although I had used this medium in the laboratory for over three years I had not realized its great virtues. By its aid I have recently cultivated from a case of measles three apparently new species of organisms, a Gram-negative ovoid diplococcus, a Gram-negative pleomorphic bacillu.s, and a very minute Gram-positive bacillus. It would seem, therefore, to be eminently suitable for the cultivation of many organisms which cannot be grown by the usual methods. With regard to the solid, culture media which I have employed I have long known that testicular-extract agar is much superior to nutrient agar prepared from extract of ox-heart. It is likely, therefore, that testicular-extract agar with blood would be superior to ox-heart extract with blood. This proves to be the case with Bacterium pneumosintes, since the colonies appear visible on the second or third day on the former, whereas according to McCartney they take seven to ten days to appear on the latter.
With a medium such as I have described above it becomes a comparatively easy matter to investigate and isolate strains of the Bacterium pneumosintes type from the sputum of patients.
During the past two years I have noted that in the respiratory passages a far larger variety of organisms is present than has hitherto been credited, and the more recent investigations carried out with these new types of media have amply supported this belief. PRELIMINARY ATTEMPTS TO CULTIVATE BACTERIUM PNEUMOSINTES IN BULK FOR THE PREPARATION OF VACCINES. By the aid of-the media described above the writer has secured considerable quantities of Bacterium pneumosintes (McCartney's strain) anld of the other strains of bacteria resembling it, recovered from cases of influenza. Ordinary toxic vaccines were prepared from these organisms in the usual way. These organisms are all extremely soluble in weak alkali, and it should therefore be very easy to detoxicate them, but the amounts so far collected are insufficient for this purpose.
The preliminary experiments as to dosage of the toxic vaccine of Bacteriutm pneumosintes (McCartney's strain) were carried out on my brother and myself. We each had successive doses of five millions, twenty-five millions and fifty millions respectively. There was little local reaction at the site of injection, but the general toxic symptoms were very noticeable after the doses of fifty millions. They produced a feeling of malaise and depression, with fleeting pains in the limbs and marked muscular weakness. The pulse was increased to about 90 per minute but the temperature was not raised. The feeling of weakness and depression lasted for fully four days, which in our experience is very unusual after small doses of vaccine.
The symptoms produced certainly resembled in a remarkable manner those experienced after an attack of influenza. Sample bottles of these vaccines, standardized to 100 millions per c.c., were then sent to several physicians for trial in the treatment and prevention of influenza. The doses for prophylaxis were not to exceed twenty-five to fifty millions, and the dose recommended for treatment was five millions at intervals of three or four days.
It will take a long time to ascertain whether these vaccines are of value in the prevention of the disease, but reports have already been obtained which appear to indicate that the small doses may be of value in the treatment of the troublesome cough which so often follows after influenza attacks.
INVESTIGATION OF THE SPUTUM FROM INFLUENZA PATIENTS DURING THE
PRESENT RECRUDESCENCE OF THE DISEASE. From two cases of influenza I have isolated in pure culture a minute Gramnegative anaerobic bacillus resembling Bacterium pneumosintes so far as mere morphology and growth in culture are concerned.
In the absence of specific distinguishing characters for this whole group of organisms one cannot at present offer any opinion as to the relationship of those isolated by me with Bacterium pneumosintes as defined and studied by Olitsky and Gates. Much further knowledge is needed on this point. My object in this paper has been merely to describe new methods for the cultivation of Bacterium pneumosintes received as such, and although I have so far been unable to cultivate this type of organism from the sputum of normal persons, I make no claim at this stage to have confirmed the work of the American writers. SUMMARY.
A strain of Bacterium pneumosintes (Olitsky and Gates), hitherto propagated on Noguchi's medium, has been very successfully cultivated on media based on Boeck's work in connexion with the artificial culture of intestinal flagellates and Entamefba histolytica.
